Nucleolar localization of a reverse transcriptase related to telomere maintenance in Chironomus (Diptera).
A growing number of cellular processes originally thought not to involve the nucleolus now seem to be associated with this organelle. In recent years, a variety of RNAs and proteins with no apparent function in ribosome genesis have been discovered in this nuclear compartment. This paper reports the presence in the nucleolus of a reverse transcriptase (RT) previously found to be associated with telomeres in Chironomus. Immunofluorescence detection using a specific antibody against conserved domains shared by RTs showed a distinct pattern of staining in the giant nucleoli of polytenized cells. This nucleolar localization was confirmed in a number of larval tissues and embryonic cells of Chironomus thummi and C. pallidivitatus; its distribution showed a definite necklace pattern that did not completely colocalize with fibrillarin or nucleolin and appeared to be different to that of typical nucleolar components. There is evidence that both telomerase RT and RNA template subunits are present in the nucleoli of mammalian and yeast cells. However, chironomids do not have typical telomeres or telomerase. As in other Diptera, telomeres lack the short, simple repeats maintained by telomerase and instead have more complex sequences in the range of hundreds of nucleotides. It has been suggested that the RT associated with these telomeres might be involved in their maintenance, perhaps involving a mechanism similar to that of telomerase retrotranscription and retrotransposition in Drosophila. The present results indicate that the putative Chironomus telomere elongation machinery and telomerase share a nucleolar localization. This reinforces the idea that nucleoli are functionally linked to telomere maintenance irrespective of the differences in their molecular organization and therefore in the strategy adopted for their elongation.